Questions: Which intervention(s) best augment early mobilisation and external support after an acute ankle sprain? What is the most appropriate method of preventing re-injury? Design: A systematic review of randomised controlled trials published from 1993 to April 2005. Participants: People with an acute ankle sprain. Intervention: Any pharmacological, physiotherapeutic, complementary or electrotherapeutic intervention added to controlled mobilisation with external support. Immobilisation, surgical intervention, and use of external ankle supports in isolation were excluded. Outcomes: Pain, function, swelling, re-injury, and global improvement; assessed at short, intermediate, and long-term follow-up. Results: 23 trials were included with a mean PEDro score of 6/10. There was strong evidence that non-steroidal anti-inflammatory drugs can reduce pain and improve short-term ankle function. There was moderate evidence that neuromuscular training decreases functional instability and minimises re-injury; and that comfrey root ointment decreases pain and improves function. There was also moderate evidence that manual therapy techniques improve ankle dorsiflexion. There was no evidence to support the use of electrophysical agents or hyperbaric oxygen therapy. Very few long-term follow-ups were undertaken, and few studies focused on preventing long-term morbidity. Conclusions: Non-steroidal anti-inflammatory drugs, comfrey root ointment, and manual therapy can significantly improve short-term symptoms after ankle sprain, and neuromuscular training may prevent re-injury. More high quality studies are needed to develop evidence-based guidelines on ankle rehabilitation beyond the acute phases of injury management. 
Introduction
Ankle sprains, particularly those of the lateral ligament complex, are among the most common injuries to the musculoskeletal system (van Dijk 2002) . Recurrence rates are high (Yeung et al 1994) and many patients experience long term residual symptoms that limit lifestyle (Braun 1999) and affect athletic performance (Anandacoomarasamy and Barnsley 2006, Yeung et al 1994) .
The three main interventions commonly described after ankle sprain are: surgery, immobilisation, or functional treatment (Kerkhoffs et al 2002a) . Functional treatment has been defined as an early mobilisation program, used in association with an external ankle support (Kerkhoffs et al 2002a) . There is evidence that early mobilisation with an external support is more effective than both surgery and cast immobilisation after an ankle sprain (Kerkhoffs et al 2002a , Kerkhoffs et al 2002b , Kerkhoffs et al 2002c , Pijnenburg et al 1999 , Shrier, 1995 . Although surveys of physiotherapy practice (Larmour et al 2002 , Roebroeck et al 1998 have shown that early controlled mobilisation with external support is the most common intervention after ankle sprain, it is often combined with a range of other interventions including; electrophysical agents, narcotics, neuromuscular training, strengthening exercises, manual therapy, and compression.
A number of systematic reviews have investigated the effectiveness of such additional interventions. A comprehensive review (Ogilvie-Harris and Gilbart 1995) of 32 025 patients from a total of 84 studies (published from 1966 to 1993) , only found strong evidence to support the use of non-steroidal anti-inflammatory drugs after ankle sprains. More recent reviews (Zoch et al 2003 , van der Wees et al 2006 found moderate evidence that exercise and manual therapy may also be beneficial in rehabilitation after ankle injury; however, these reviews focused primarily on healthy people and/or people with chronic ankle instability. In general, there is little high-quality evidence available to suggest which interventions are most effective in the management of acute ankle sprains, and it is not yet clear which combination of interventions best augment early mobilisation with an external support. Moreover, the most effective method of preventing long-term problems such as chronic ankle instability and recurrent sprains is unknown. Therefore the research questions were: Which intervention(s) best augment early mobilisation 1.
and external support after an acute ankle sprain?
What is the most appropriate method of preventing 2.
re-injury?
The study aimed to build on previously published reviews, and to update the clinical evidence base for the management of acute ankle sprains.
Method Identification and selection of studies
To be included in the review, studies had to: be a randomised controlled trial, be published in English as a full paper, and participants should be adults with acute ankle sprain. There should be physiotherapeutic (including exercise therapy /neuromuscular training), electrotherapeutic, complementary, or pharmacological intervention (used either in isolation or in combination with placebo or other therapies). Comparisons should have been made to no Potentially relevant studies retrieved for detailed evaluation of full text (n = 72)
Studies eligible for inclusion in systematic review (n = 23) NSAIDs (n = 7) Electrophysical agents (n = 9) Manual therapy (n = 2) Complementary (n = 2) Neuromuscular training (n = 2) Hyperbaric oxygen (n = 1) intervention, placebo, or to a different physiotherapeutic, electrotherapeutic, complementary or pharmacological intervention. Trials of surgery and ankle immobilisation were excluded, as were trials investigating external ankle supports in isolation. These interventions have been assessed stringently in Cochrane reviews (Kerkoffs et al 2002a (Kerkoffs et al , 2002b (Kerkoffs et al , 2002c . Data were sought for the following outcomes: pain, swelling, function, re-injury, and overall (global) improvement.
Relevant studies were identified using a computer-based literature search of nine databases ( to April 2005 , hand searching of key journals (n = 10) and a 'related article search' (n = 12). As Ogilive-Harris and Gilbart (1995) had comprehensively reviewed the evidence base up to 1993, searches were not performed prior to this date. One reviewer (CB) conducted all the searches, and assessed studies for eligibility making the final inclusion/exclusion decisions. There was no blinding to author, place of publication, or results.
Assessment of methodological quality of studies
Two reviewers (CB, SMcD) assessed the quality of eligible studies using the Physiotherapy Evidence Database (PEDro) scale (http://www.pedro.fhs.usyd.edu.au/). Disagreement or ambiguous issues were resolved by consensus discussion or consultation with a physiotherapy evidence database project officer. PEDro uses 11 criteria, and reviewed studies were awarded one point for each criterion that was clearly satisfied. Criterion 1 is a measure of the external validity, and is not included in the final PEDro score (range 0-10). Studies scoring > 6/10 were considered high quality (Table 1) .
Data analysis
One reviewer (CB) extracted data using a standardised extraction form. Interventions were broadly categorised as electrophysical, non-steroidal anti-inflammatory drugs, neuromuscular, manual, complementary and alternative medicine, and other interventions. When data were available from published reports, the primary researcher (CB) extracted raw data from key outcome measures. This was entered into the Cochrane Collaboration Review Manager (4.2) software program. Standardised mean differences (95% CI) (Herbert 2000a) were calculated for continuous data or risk ratios (95% CI) for dichotomous data (Herbert 2000b) . Trials in each category were assessed for clinical heterogeneity with respect to their inclusion and exclusion criteria (eg, age, injury severity, intervention parameters). For the purposes of interpretation of results, the following levels of evidence were used (van Tulder et al 2003) : Strong evidence -consistent findings among multiple higher quality randomised controlled trials; Moderate evidence -consistent findings among multiple lower quality randomised controlled trials and/or one higher quality randomised controlled trial; Limited evidence -one lower quality randomised controlled trial; Conflicting evidenceinconsistent findings among multiple randomised controlled trials; No evidence -no randomised controlled trials.
Results

Identification and selection of studies
Seventy-two studies were identified from the initial search. After review of the complete texts, 49 studies were excluded leaving 23 eligible randomised controlled trials. Figure 1 shows the process of study selection and the number of studies excluded at each stage, with reasons for exclusion. 
Quality of studies
Nine studies (Cote et al 1988 , Eisenhart et al 2003 , Holme et al 1999 , Koll et al 2004 , Laba 1989 , Michlovitz 1988 , Sloan et al 1989 , Wester et al 1996 , Wilkerson and Horn-Kingery 1993 ) scored less than 6/10, and overall there was a mean PEDro score of 6/10. The scores on each of the 10 criteria and total scores for each study are presented in Table 1 . In general, blinded application of intervention was rare, and only five trials (Campbell and Dunn 1994 , Green et al 2001 , Petrella et al 2004 , Slatyer et al 1997 , Watts and Armstrong 2001 used allocation concealment during recruitment of participants.
Although a number of studies carried out similar comparisons, the effect sizes from individual trials could not be pooled for statistical analysis. This was due largely to heterogeneity of the type of intervention, the dosage of intervention, the timing and type of outcome measures, or insufficient reporting of data. Key study characteristics and outcomes are summarised in Table 2 .
Effect of intervention
Effect sizes for key outcomes (ankle pain/ankle function) are summarised in Table 3 and 4.
Traditional non-steroidal anti-inflammatory drugs vs placebo (n = 4): Four high quality studies (Campbell and Dunn 1994 , Dreiser et al 1993a , Mazieres et al 2005 , Slatyer et al 1997 compared the effects of traditional nonsteroidal anti-inflammatory drugs to placebo. The majority of outcomes were recorded in the short term, and only one study (Slatyer et al 1997) collected data for longer than two weeks post injury. Slatyer et al (1997) found that piroxicam (40 mg/ day for the first two days post injury and 20 mg/day for the next five) significantly improved function at day 14, 1 month, 3 months, and 6 months after injury using a sample of army recruits. It must be noted however that Slatyer et al (1997) also reported a significantly higher incidence of mechanical instability at days 3, 7, and 14, and restrictions in short term ankle range of movement in the intervention group. Campbell and Dunn (1994) compared the effectiveness of active topical ibuprofen gel, to placebo gel. The active gel (5% ibuprofen) significantly decreased subjective pain scores, at days 2 and 3 post sprain, compared to the placebo gel. Dreiser et al (1994) found that Fluriprofen patches (40 mg) had no significant effect at day 3 post injury, but made significant improvements in both pain and swelling by day 7, compared to placebo patches. Similarly, Mazieres et al (2005) found that a 7 day course with a ketoprofen (100 mg) patch, significantly reduced pain and disability on activity at days 3, 7 and 14 post injury.
Selective vs traditional non-steroidal anti-inflammatory drugs/placebo (n = 3):
A large study by Ekman et al (2002) found that Celecoxib (400 mg/day) was significantly better than placebo at reducing pain and improving function on days 4 and 8 post injury, however there were no differences at day 11. Similarly, Dreiser and Reibenfeld (1993) found that Nemisulide (200 mg/day) significantly improved pain and function at day 4 (as measured by the global assessment of efficacy and safety).
Two large studies by Ekman et al (2002) (n = 443) and Petrella et al (2004) (n = 397) compared Celecoxib (400 mg/day) to ibuprofen (2400 mg/day) and Naproxen (1000 mg/day) respectively. Both studies found no significant differences in pain or global function at days 4, 8 and 11. In one study (Petrella et al 2004) , Celecoxib was associated with significantly less dyspepsia than Naproxon (RR 0.25, 95% CI 0.07 to 0.87 and NNT 22, 95% CI 8 to 36).
Electrophysical agents (n = 9): Three studies (de Bie et al 1998, Nyanzi et al 1999 , Stergioulas 2004 ) compared the effects of electrotherapy modalities to placebo, and de Bie et al (1998) also compared the effects of different electrotherapy dosages. Although all three studies scored greater than 7/10 on the quality rating, effect sizes were small, and few significant differences were reported. Nyanzi et al (1999) found no difference between ultrasound and placebo ultrasound in terms of short term pain, swelling, and function. de Bie et al (1998) found that participants receiving placebo laser had significantly better function at days 10 and 14 when compared to both low level laser therapy and high level laser therapy. Although high level laser therapy significantly reduced the rate of re injury compared to low level laser therapy, at 12 months post injury there were no other significant differences reported between groups. In contrast, Stergioulas (2004) found that participants treated with low level laser therapy (initiated within 8 hours post injury) had significant reductions in swelling at 24 hours, 48 hours, and 72 hours post injury in comparison those treated with rest, ice, compression, and elevation alone, and rest, ice, compression, and elevation plus placebo laser.
Five low quality studies (Cote et al 1988 , Laba 1989 , Michlovitz et al 1988 , Sloan et al 1989 , Wilkerson and Horn-Kingery 1993 and one high quality study (Watts and Armstrong 2001) assessed the effectiveness of various components and combinations of using rest, ice compression and elevation but few significant differences were reported. Cote et al (1988) found ice submersion (with simultaneous exercises) to be significantly more effective than heat and contrast therapy at reducing swelling between 3 and 5 days post ankle sprain, no long-term follow-up was undertaken. Michlovitz et al (1988) found the addition of either low-(28 pulses per second) or high-frequency electrical stimulation (80 pulses per second) to ice intervention had no significant effect on short term swelling, pain, or range of movement, and single applications of ice and compression were no more effective than compression alone (Wilkerson and HornKingery 1993) or standard intervention (Laba 1989 , Sloan et al 1989 . Watts and Armstrong (2001) focused primarily on the compressive component of the rest, ice, compression, and elevation regime, but found no significant differences in participants using double tubigrip bandaging and a group receiving standard advice.
Manual therapy (n = 2):
In a high quality study, Green et al (2001) assessed the effect of adding six sessions of ankle mobilisations, to a standard regime. Results showed that significantly more participants in the mobilisation group had full range of movement into ankle dorsiflexion, by day 8-10 post injury, compared to those receiving standard intervention. Similarly, a lower quality study by Eisenhart et al (2003) found that the addition of a single manipulation (plus soft tissue techniques), to standard rest, ice, compression, and elevation, resulted in significantly greater range of movement, in comparison to rest, ice, compression, and elevation alone at week 1. Incl = inclusion criteria, VAS = visual analogue scale, n = number of participants randomised (number of participants completing the study), Gp = group, RICE = rest, ice, compression, elevation, Rx = prescription, Volumetry = water displacement (Campbell & Dunn 1994 Complementary and other interventions (n = 3): One high quality study (Kucera et al 2004) and one low quality study (Koll et al 2004) found that application of an ointment consisting of extracts from comfrey root (Symphytum officinale) was a safe and effective option in the acute phases after ankle sprain. In both studies, the ointment was applied directly on the ankle 3-4 times per day, with both reporting significantly better reductions in pain and function during a two-week follow-up period, in comparison to placebo. Neither study reported any side effects. Borromeo et al (1997) examined the effectiveness of hyperbaric oxygen therapy compared to placebo, using a study with a small sample size, but high internal validity. Results showed that participants receiving three hyperbaric oxygen therapy sessions (totalling 210 minutes) in the first week after injury had similar levels of function (1 week), and time to recovery, as those receiving placebo therapy.
Neuromuscular training (n = 2): Two lower quality studies (Wester et al 1996 , Holme et al 1999 examined the effect of adding neuromuscular exercises to standard rehabilitation after ankle sprain. Wester et al (1996) found that participants using 15 minutes of wobble board training per day had significantly less functional instability and were less likely to re-injure during a follow-up period of (average) 230 days. Holme et al (1999) concluded that participants undertaking a supervised rehabilitation program (strength, mobility and balance exercises) for a 1-hour period, twice weekly, were significantly less likely to suffer re injury than participants participating in basic, non supervised rehabilitation, during a longer follow-up period of 12 months.
Discussion
This study aimed to build on previous research, and update the evidence base for the management of ankle sprain. A level of evidence algorithm (van Tulder et al 2003) was employed to facilitate the interpretation of results. Although this approach has been shown to have some limitations (Ferreira et al 2002) , it was used primarily to provide a concise summary of the strength of evidence for each intervention.
The majority of included studies focused on interventions traditionally associated with providing short-term symptomatic relief. There is strong evidence to show that non-steroidal anti-inflammatory drugs can decrease pain and swelling in the acute phases of ankle injury. There is also moderate evidence that manual therapy improves range of movement and that comfrey Root ointment decreases pain and improves ankle function. Although there is moderate evidence that neuromuscular training can decrease complaints of functional instability and re-injury for up to a 12 month period, generally few studies have considered the long term morbidity associated with ankle sprain and few have carried out long-term follow-up.
Non-steroidal anti-inflammatory drugs:
There is strong evidence that traditional non-steroidal anti-inflammatory drugs (oral and topical) and selective non-steroidal antiinflammatory drugs are more effective than placebo in the short-term management of ankle sprains. There is also moderate evidence that traditional non-steroidal antiinflammatory drugs result in significant improvements in function for up to 6 months post injury. There is strong evidence that traditional non-steroidal anti-inflammatory drugs are equally as effective as selective COX 2 inhibitors, and there is moderate evidence that selective COX 2 inhibitors cause less dyspepsia. Generally, few studies have carried out follow-up beyond two weeks post injury, and the long-term risk of traditional and selective non-steroidal anti-inflammatory drugs requires further study.
In a review of the evidence published prior to 1993, OgilvieHarris and Gilbart (1995) found significant evidence that non-steroidal anti-inflammatory drugs are of benefit in short term recovery from ankle sprains. Similarly, quantitative reviews have concluded that topical non-steroidal antiinflammatory drugs can relieve pain in other acute and chronic soft tissue conditions (Moore et al 1998) . In conjunction, there is further high quality evidence from this review that both traditional and selective non-steroidal antiinflammatory drugs, applied either orally or topically, result in short term improvements after ankle sprain. There is also high quality evidence that traditional non-steroidal antiinflammatory drugs are equally as effective as selective COX 2 inhibitors, but that selective inhibitors may be associated with less GI disturbance (Petrella et al 2004) . Other metaanalysis (Kearney et al 2006) has shown that COX 2 inhibitors moderately increase in the risk of more serious vascular events, and similar risks have been highlighted with high dose ibuprofen (800 mg three times daily) and diclofenac (75 mg twice daily). Although no serious side effects were reported in the current review (despite studies applying similar high dosages) only one study continued follow-up for more than 2 weeks after injury (Slatyer et al 1997) . Although Slatyer and colleagues (1997) found improved long term function associated with non-steroidal anti-inflammatory drugs over placebo, it must be noted that higher incidences of mechanical instability and restricted range of movement were reported in the intervention group. The increased mechanical instability may relate to previous evidence suggesting that non-steroidal anti-inflammatory drugs can delay the rate of muscle fibre regeneration (Weiler 1992) . Others have warned that excessive use of nonsteroidal anti-inflammatory drugs can alleviate the 'alarm system of pain' after injury, and subsequently increase the risk of tissue overload or failure (Leadbetter 1995) . Further research and clearer recommendations into the safe use of non-steroidal anti-inflammatory drugs may be needed (Lippi et al 2006) .
Electrophysical agents:
There is no evidence to support the use of ultrasound and conflicting evidence to support the use of cryotherapy and low-level laser therapy. Few studies have compared the effects of different dosages of electrophysical agents, and there is no evidence of an optimal mode, duration or frequency for applying ice and / or compression.
Ogilvie-Harris and Gilbart's review (1995) found preliminary evidence that cryotherapy and diapulse (diathermy) are of benefit after ankle sprain but no evidence to support the use of ultrasound and laser therapy. In concurrence, other past reviews (Gam et al 1993 , van der Heijden et al 1997 , Van der Windt et al 2002 could find few significant effects of electrophysical agents beyond placebo, in the management of a wide range of musculoskeletal injuries.
There are numerous parameter combinations available when applying electrophysical agents and the importance of selecting clinically appropriate parameters for therapies such as laser has been previously highlighted (Bjordal et al 2001) . Indeed, more recent recommendations by the World Association of Laser Therapy (WALT 2005) stated that an average power output of 10mW and a minimum dosage of 1J per point (+50%) represent a clinically appropriate threshold value. It is interesting that both de Bie et al (1999) and Stergioulas (2004) conformed to these recommendations; yet only Stergioulas (2004) reported a positive result. Direct comparison across studies may be difficult, however, as the positive effect reported by Stergioulas' (2004) was restricted to a reduction in swelling, an outcome not assessed by de Bie et al (1999) . Furthermore, Stergioulas (2004) recruited participants within 8 hours of their injury and intervention was applied twice a day, whereas de Bie et al (1999) used wider inclusion criteria (24 hrs) with intervention applied just once a day. Recent evidence shows that low level laser therapy can reduce inflammation by inhibiting PGE2 concentrations and cyclo-oxygenase 2 in cell cultures (Sakurai et al 2000) and injured humans . One might postulate that the Stergioulas (2004) early, intensive intervention protocol may target this mechanism more effectively.
Despite the preliminary evidence reported from OgilvieHarris and Gilbart (1995), none of the included studies in the current review employed a diapulse intervention and there was little evidence to support the use of rest, ice, compression, or elevation when applied as isolated components (ie, compression alone) or as intervention combinations such as ice and compression. Recommending rest, ice, compression and elevation after ankle sprain is common clinical practice, but there are many permutations in relation to the dosage. As highlighted in a previous review (Bleakley et al 2004) , the lack of effect of icing after ankle sprain may be due to the tendency to apply inadequate or clinically-ineffective parameters. Furthermore, a number of studies (Wilkerson and Horn-Kingery 1993) used a barrier between the ice pack and the injured tissue, which may mitigate the cooling effect further. Lab-based studies (Ebrall at al 1992 , Karunakara et al 1999 , Knobloch et al 2006 and clinical evidence (Bleakley et al 2006) suggest that shorter intermittent applications can optimally cool injured tissue without risking deleterious side effects; however further research is required to develop an optimal protocol for rest, ice, compression, and elevation.
Manual therapy:
There is moderate evidence that manual therapy can increase ankle range of movement at week 1 post injury. Clinical guidelines suggest that normal range of movement should be achieved within two weeks of ankle sprain (van Dijk 1999). Green et al (2001) found that participants using rest, ice, compression, and elevation, in combination with manual therapy were more likely to reach this milestone compared to those receiving rest, ice, compression, and elevation alone. Restrictions in range of movement after ankle injury are common and often long lasting, with restrictions in posterior talar glide observed for up to 6 months (Denegar et al 2002) . There is evidence that such persistent restrictions in talar gliding, can predispose to ankle sprain and fracture (Tabrizi et al 2000) , and may contribute to long term ankle problems such as chronic ankle instability (Hertel 2002) . This review shows moderate evidence that manual techniques, applied in the acute phases of injury are effective at increasing ankle dorsiflexion. Study follow-up was restricted to 2 weeks, however, and it is not clear if these early gains in range of movement are maintained throughout the later stages of rehabilitation. Interestingly, manual therapy (Mulligan's movement with mobilisation) also results in immediate range of movement gains when applied in the sub-acute phases after ankle sprain (Collins et al 2004) and in participants with recurrent sprains (Vicenzino et al 2006) , but again, the permanence of these changes may need further investigation.
Complementary and alternative medicine:
There is moderate evidence that comfrey root ointment can provide short-term relief of symptoms after ankle injury, but the use of hyperbaric oxygen therapy requires further investigation. Complementary and alternative medicine is often used as an umbrella term for a wide range of therapeutic and diagnostic applications that often have little in common, including: acupuncture; aromatherapy; and herbal medicines (Ernst 2001) . Although complementary and alternative medicine is traditionally associated with Eastern culture, its popularity with patients seems to be increasing in Western countries, particularly for musculoskeletal conditions (Rao et al 2003) . The current attitude of primary care practitioners towards complementary and alternative medicine is more diverse however (Cohen et al 2005 , Giannelli et al 2007 , with a number of general practitioners expressing reservations over its effectiveness (Gianelli at al 2007) . It is not clear how often patients request complementary and alternative medicine, such as herbal medicines, after ankle sprain. Several herbal remedies have shown promising results in alleviating musculoskeletal pain (Ersnt and Chrubasik 2000) and, in accordance, we found evidence that a symphytum herb extract cream has a positive effect on acute ankle sprains beyond placebo. Furthermore, there is recent evidence that the symphytum herb extract is effective in treating other inflammatory musculoskeletal conditions such as osteoarthritis (Grube et al 2006) . Despite the positive clinical evidence, the pathophysiological basis of its benefit is not yet clear. The symphytum herb contains allantoin, choline, and rosmarinic acid, constituents which may be responsible for its anti-inflammatory effects (Andres et al 1989) .
Neuromuscular training:
There is moderate evidence that neuromuscular training can prevent complaints of functional instability and re-injury, and the effectiveness may be enhanced with supervised rehabilitation. Neuromuscular training is a popular intervention with physiotherapists, particularly in the sub-acute phases after ankle injury (Larmour et al 2002) ; however, we found only two low quality studies focusing on this approach. Wester et al (1996) used wobble (balance) board training only, whereas Holme et al (1999) assessed the effectiveness of a more dynamic, supervised, neuromuscular training program. Both strategies were associated with a decreased incidence of re-injury for an average of 230 days (Wester et al 1996) and 12 months (Holme et al 1996) after ankle sprain.
Despite this preliminary evidence, chronic ankle instability remains a common clinical entity after ankle sprains, characterised by giving way, residual symptoms, decreased function, and re-injury. The development of chronic ankle instability may be related to a number of sensorimotor changes post trauma including: impaired proprioception, arthrogenic muscle inhibition, delayed peroneal reaction time, reduced muscle strength, impaired postural control and altered lower limb movement patterns (Hertel 2002) . It is not yet clear if balance board training alone can correct all these sensorimotor deficits. It seems that in primary prevention of ankle sprain, balance board training in isolation may help an athlete avoid a non-contact injury, but it may not be as effective in preventing an injury involving contact with another player (Bahr 2007 ), particularly at higher speeds. More comprehensive training strategies incorporating sport-or skill-specific exercise and strengthening, in addition to neuromuscular training, have been most successful in primary prevention of lower limb injuries (Hootman 2007) . With continued reports of high recurrence rates and long-term residual symptoms after ankle sprain (Anandacoomarasamy and Barnsley 2006) , the prevention of re-injury continues to be the physiotherapist's most important long-term goal. It is therefore important that the moderate evidence supporting use of neuromuscular training, highlighted in the current review, is followed up with higher quality studies incorporating more rigorous, long-term follow-ups.
In conclusion, we have found strong evidence to support the use of non-steroidal anti-inflammatory drugs, and moderate evidence for comfrey root ointment and manual therapy in short-term symptomatic relief immediately after ankle sprain. There is conflicting evidence to support the use of electrophysical agents, however few studies have considered the range of intervention parameters available. There is moderate evidence that early neuromuscular training has a positive effect on pain and ankle function, and that supervised neuromuscular training can decrease the incidence of re-injury for up to 12 months. It is not yet clear if the short-term reduction in pain and swelling associated with non-steroidal anti-inflammatory drugs, complementary and alternative medicine, and manual therapy leads to a successful long-term outcome, and there is no evidence to suggest how longer-term deficits such as chronic ankle instability can be best prevented. Future research must continue to develop evidence-based guidelines on a safe, progressive rehabilitation protocol, whilst respecting the time frame associated with ligament healing. It may be of particular importance to focus on rehabilitation beyond the acute phases of ankle sprain, using high quality studies with long term follow-up.
